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faces.* I established the fact that by the principle of continuity all forms of real surfaces of the third order can be derived from the particular surface having four real conical points. This surface, also, I exhibited to you at the World's Fair, and pointed out how the diagonal surface can be derived from it. But what is of primary importance is the completeness of enumeration resulting from my point of view; it would be of comparatively little value to derive any number of special forms if it cannot be proved that the method used exhausts the subject. Models of the typical cases of all the principal forms of cubic surfaces have since been constructed by Rodenberg for Brill's collection.
In the 7th volume of the Math. Annalen (1874) Zeuthenf has discussed the various forms of plane curves of the fourth order (Q). He considers in particular the reality of the double tangents on these curves. The number of such tangents is 28, and they are all real when the curve consists of four separate closed portions (Fig. 2). What is of particular interest is the relation of Zeuthen's researches on quartic curves to my own re-             p. 2
searches on cubic surfaces, as explained by Zeuthen himself4 It had been observed before, by Geiser, tljat if a cubic surface be projected on a plane from a point on the surface, the contour of the projection is a quartic curve, ajid that every quartic curve can be generated in this way. -' I£ a surface with four conical points be chosen, the resulting quartic has four double points; that is, it breaks up into two conies
* See my paper Ueber Flachen dritter Ordnung, Math. Annalen, Vol.
PP-55I-58I-                                                                                           ^
f Sur les differentes formes des courbts planes du quatrilme ordre, ppr4 I Atudes des propri'etes tie situation des surfaces cubiques, Math. Ariftalen, Vol. 8
fl     De all possible singly infinite sets of points in the plane, i.e. any curve whatever, and form the envelopethe first order. From our new point of view, this the assumes a much higher degree of perspicuity, and the "fc meaning of the terms "solution," "general solution," "c< plete solution," "singular solution," introduced by Lagraj and Monge, is brought out with much greater clearness.
